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(54) CnOCOE HAHECEHklfl nOKPblTMM 

M3o6peTeHwe othocmtch k HaneceHMK) MeTannMnecKnx noKpbiTMM Ha noBepxHocru mnenm m wio>KeT 
6brrb Mcnorib30BaHO npw BoccraHOBneHMH cfropMbi m pa3wiepoB MeTa/uiMHecKMx neranew, a TaiOKe npM 

M3rOTOBJieHMM M peMOHTe M3Ae/lMM, Tpe6yK)LHMX repMeTMHHOCTM , nOBblLUeHHOM KOPP03MOHHOM 

ctomkoctm, wapocTOMKocm m Apyrwx KaMecTB. Cnoco6 BKnionaeT npeABapnTe/ibHbiM HarpeB OKaToro 
B03Ayxa, noAany ero b cBepx3ByKOBoe conno, qbopMMpoBaHne b corine CBepx3ByKOBoro B03AyuJHoro 
noTOKa, noAany b noTOK nopouiKOBoro MaTepwana, ycKopeHne b conne rotokom nopouiKOBoro 
MaTepwana m HanpaB/ieHwe ero Ha noBepxHOCTb o6pa6aTbiBaeMoro M3AejiM«, npM otom b 
CBepx3ByKOBOM noTOK B03Ayxa noAaHDT cHana/ia a6pa3MBHbiM nopoujKOBbiM MaTepnan c pa3MepoM 
MacTMM 30-300 mkm, a 3aTeM nopoiuoK, npeAHa3HaneHHbiM aha 4>opMMpoBaHMfl noKpbiTMa. 
riono>KMTenbHbiM 34>4)eKr AOCTMraeTC* 3a CMeT Toro, mto CTaAHM noAroTOBKM noBepxHOCTM m 
coGcTBeHHO HaHeceHMfl noKpbiTMH npaKTMMecKM He pa3Ae/ieHbi no BpewieHM, hto o6ecneMMBaeT 
coxpaHeHMe bwcokom crreneHM aiaMBaqnM m muctotw noBepxHOCTM, Ha KOTopyK) HaHOCMTCfl noKpbiTMe. 
Ba>KHo, mto o6pa6aTbiBaeiviafl Reran* He noABepraeTca 3HaMMTenbHOMy o6mewiy HarpeBy, HarpeBaeTca 
maBHbiM o6pa30M noBepxHOCTb Reranu b tom o6/iacrM, b kotopom Heo6xoAHMo HanecrM noKpbrrMe. 
KpoMe Toro, Mcno/ib3yeTca oaho m to >Ke o6opyAOB3HMe, mto 3HawMTe/ibH0 yAeweB/ifleT m ycKopaeT 
Becb npoqecc. 7 3.n.4wibi, 1 mji. 



OnMCAHUE M305PETEHI4fl 



H3o6peTeHMe othocmtch KTexHonorMM HaHeceHMfl noRpbuuPt Ha noBepxHOCTM M3Ae/iMM, a MMeHHO k 
ra30AMHaMMHecKMM cnoco6aM HaHeceHM* noKpbiTMM c ncnojib30BaHMeM HeopraHMMecKoro nopoiuKa, m 
MO)KeT 6biTb Mcno/ib30BaHO b pa3/iMMHbix oTpacjiax MaujMHocrrpoeHMfl, b nacTHOCTM npn 
BOCcraHOBneHMM qbopMbi w pa3MepoB MeTaruiMMecKMx AeTa/ieM, M3roTOB/ieHMM m peMOHTe m3A6Jimm, 

Tpe6yK)LUMX repMeTMMHOCTM, nOBblWeHHOM KOpp03MOHHOM CTOMKOCTM, >KapOCTOMKOCTM M APy™X KaMeCTB. 

HaHeceHMe MeTannnnecKnx m MeTannoKepaMMMecKMX noKpbiTMM HBJiaeTCfl xopoiuo M3BecrHbiM 
cnoco6oM npMAaHM« noBepxHOCTAM AeTaneM m M3Ae^MM cneuMa/ibHbix cbomctb, HanpMMep 

aHTMK0ppO3M0HHblX, >KapOCTOMKMX M APyrMX. KpOMe TOrO, HaHOCfl HOKpblTMfl Ha M3HOUJeHHbie MJ1M 



noBpe>KAeHHbie yMacTKM AeTanew, yflaeTca BoccraHOBMTb yTpaneHHyio b npouecce aKcruiyaTaijMM 
M3AennFi cjDopwiy noBepxHocru nnn BawHbie pa3ivtepbi AeTa/iefi n M3fleJinM. TaKUM cnoco6oM mokho 
ycTpaHfiTb m Ae4)eKTbi Ha noBepxHOcrax AeTanePi, B03HMKa»omMe Ha ctsahu mx npon3BOACTBa, 
HanpuMep necpeKTbi nuTba. 

Oahumh M3 3cJ)ct)eKTHBHbix cnoco6oB HaHeceHU^ MeiannnMecKnx n MeTannoKepaMMHecKnx noKpbrniM, 
flBfiHtoTca ra30AMHaMHMecKne cnoco6bi. B otmx cnoco6ax BbicoKOCKopocrHoft noTOK Me/iKnx MacruLi 
HanpaB/ifleTCfl Ha noBepxHocrb o6pa6aTbiBaeMoro M3Aennj? m cfcopMMpyeT cnnowHoe noKpbrrne. ripn 
3tom nnn ycKopeHMfl Macrnu ncnonb3yK>TCfl OKarae ra3bi, npeMMymecTBeHHO B03Ayx, m He 
wcnojib3yK>TCfl HMKaKne ropioMne BeiuecTBa. B pe3ynbTaTe SToro ra30AHHaMMMecKne cnoco6bi HBJiaioTCfl 
6onee SKOJiorMHecKn HMCTbiMM m 6e3onacHbiMn b sKcnnyaTaqnn, MeM, HanpuMep, ra3on/iaMeHHbie 

MeTOAbl. 

Han6ojiee BawHbiMM napaMeTpaMn KanecrBa HaHocMMbix noKpbnrnw flB/iaeTCfl npoMHOCTb mx cqenneHMfl 
c ochobom n K03c})ct>ni4MeHT ncnonb30BaHMfl nopoLUKOBoro MaTepnana (aoji* MaTepnana, BOiueAwero b 
noKpbune, no OTHOiueHMio k o6ujeMy KO/iMMecTBy n3pacxoAOBaHHoro MaTepna/ia). 
flji* ysenmeHm npoHHOCTM CMen/ieHMfl noKpbiTMM c ochobom Becb npouecc naneceHMfl noKpbmiM 
o6bNHO AeJi^TCfl na Asa OTAenbHbix TexHOJiorHMecKnx npoqecca - noAroTOBKa noBepxHocro M3Ae/infl m 
co6cTBeHHO HaHeceHne noKpbiTun. 

flnfl noAroTOBKH noBepxHocro TpaAnunoHHO ncnojib3yeTCfl crpyMHO-a6pa3MBHafl o6pa6oTKa 
noBepxHOCTM ocHOBbi (A.Xacyfi. TexHMKa HanbmeHMfl. M.: MatuwHOcrpoeHMe, 1975, c. 39; P<t> 2024648, 
kh. C 23 D 3/00, 3a*B/i. 17.12.90, ony6n. 15.12.94, BM 23; DE 4021467, kr C 23 C 30/00). Ilpn stom 
a6pa3MBHbiM wiaTepna/i pa3roHaeTCfl cwaTbiM B03AyxoM m HanpaBJiaeTCfl Ha noBepxHocrb 
o6pa6aTbiBaeMOM Aeianv\. B pe3ynbTaTe ocymecTB/iaeTCfl ohmc™ noBepxHOc™ ocHOBbi ot 
3arpfl3HeHnfi w okhcjiob, ew npMAaeTca onpeAeneHHaa LuepoxoBaTocrb, nponcxoAMT aKTMBauMH 
noBepxHOCTHoro cjio* ocHOBbi. OKOHMaTe/ibHbiM pe3y/ibTaT 3aBnciiT ot pa3Mepa Mcno/ib3yeMbix nacTnq 
a6pa3HBHoro MaTepna/ia, ckopocth, ao kotopom ohm pa3roHHioTCfl OKaTbiM B03AyxoM, n/ioTHocTM noTOKa 
stmx MacTMq m BpeiweHM o6pa6oTKM. 

HeAOcrraTKOM 3Toro wieTOAa nBnaejcn to, hto f\nn t3kom o6pa6oTKM noBepxHOCTM Heo6xoAHMO 
Mcno/ib30BaTb cneqMa/ibHoe o6opyAOBaHMe, oTfiMHHoe ot o6opyAOBaHMfl aha HanuneHMfl noKpbiTMM, 
hto cyiqecTBeHHO ycno>KH«eT m yAopo>KaeT Becb npoqecc HaHeceHMfl noKpbiTMM. KpoMe Toro, ot 
MOMeHTa crpyMHO-a6pa3MBHOM noAroTOBKM noBepxHOCTM ao MOMeHTa co6ctb6hho HaHeceHMfl noKpbrrMfl 
npoxoAMT HeKOTopoe BpeMH, b TeneHMe KOToporo Ha y>Ke o6pa6oTaHHOM noBepxHOCTM noflBJiHKrrcfl 
OKMcnbi, a6cop6Mpy»OTCfl 3arpfl3HeHM«, a aicrMBaqMa noBepxHOCTM yrpaHMBaeTCH. Bee sto npMBOAMT k 
HeAOcraTOHHOMy yBe/iMMeHMK) npoMHOCTM cuen/ieHM^ noKpbiTMji c ochobom. 

flpyroM cnoco6 HaHeceHMfi noKpbiTMM BicnioHaeT noAroTOBKy noBepxHOCTM m^enm k nocneAyK)U4eMy 
HaHeceHMK) noKpbiTMH nyTeM npeABapMTenbHoro HarpeBa stofo M3Ae/iMfl (A.XacyM. TexHMKa 
HanbmeHMfl. M.: MaiuMHOCTpoeHMe, 1975, c.53; EP 0339153, «n. C 23 C 4/02). ripM stom 3a cneT 
ywieHbiueHMfl TepMMnecKMx Hanpa>KeHMM b HaHOCMMOM noKpbiTMM yBejiMHMBaeTca npoMHOCTb ero 
cuenneHMfl c ochobom. KpoMe tofo, An« ra30AMHaMMnecKMx mctoaob yBe^MHMBaeTCfl K03c|)c|3MMMeHT 
Mcnorib30BaHMfl nopouuKOBoro MaTepMa/ia (Ajixmmob A.n, Khmhkob C.B., KocapeB B.O. Mcc/ieAOBaHMe 
B3aMMOAeMCTBMfl AByxcj3a3Horo noTOKa c HarpeTOM noBepxHOCTbio. Tenjioc|)M3MKa m aapowiexaHMKa. 
1998, 1, crp.67-73). Ha npaicTMKe stot cnoco6 Tpe6yeT AonojiHMTe/ibHbix 3aTpaT BpewieHM m 3HeprMM Ha 
HarpeB M3Ae/iMa uenMKOM. Tpe6yeTCH Taione m cnequanbHoe o6opyAOBaHMe a^« ocyiuecTB/ieHMfl 3Toro 
HarpeBa. Bee sto ycno>KHfleT m yAopo>KaeT TexHonorMMecKMM npouecc HaHeceHMK noKpbiTMM. Kpowie 
Toro, b npoLjecce AHMTexibHoro HarpeBa M3AenMa ero noBepxHocrb AonoriHMTenbHO OKMcnaeTCfi, mto 
CHM>KaeT npoMHOCTb cqenjieHMfl noicpbiTMH c stom noBepxHOCTbK). 

H3BeCTHbl CnOC06bl, B KOTOpblX A^« nOBblUJeHMfl npOHHOCTM cuen^eHMfl nOKpblTMW C OCHOBOM Ha 

noBepxHocrb M3AenMfl OAHOBpeMeHHO HanpaBJiHeTca noTOK m eTann mh ecKMx m KepaMMMecKMx MacTMu, 
HanpMMep cnoco6 nonyMeHMfl noKpbiTMM, BKJiK>MaK)U4MM ycKopeHMe b CBepx3ByKOBOM con/ie noTOKOM 
npeABapMTenbHo HarpeToro B03Ayxa m HaHeceHMe Ha noBepxnocTb M3AenMfl nopoiuKOBoro MaTepMana, 
coAep>KaLAero MexaHMHecKyK) CMecb KepaMMMecKoro m MeTanriMMecKoro nopoaiKOB (P<t> 203841 1, kji. C 
23 C 4/00, 3a*B/i. 17.11.93, ony6n. 27.06.95, BM 18). 

Haw6o/iee 6jim3kmm k 3aflBJiHeMOMy peiueHMK) HB/ifleTca cnoco6, BxruonaioiAMM HarpeB c>KaToro 
B03Ayxa, noAany ero b CBepx3ByKOBoe conno, c{)opMMpoBaHMe b stom conne CBepx3ByKOBoro 
B03AyuJHoro noTOKa, noAawy b stot noTOK nopowKOBoro MaTepMajia, ycnopeHMe 3Toro nopoiuKOBoro 
MaTepMana b conne ynoMAHyrbiM CBepx3ByKOBbiM potokom m HanpaBJieHMe ero Ha noBepxHocrb 
o6pa6aTbiBaeMoro M3AexiMfl (PO 2100474, kh. C 23 C 4/00, 3a«B/i. 13.11.96, ony6n. 27.12.97, EH 36). B 
stom cnoco6e, Aa>Ke npM Mcno/ib30BaHMM b KanecTBe nopoiuKOBoro MaTepMana MexaHMMecKOM CMecM 
MeTaxiriMMecKMx m KepaMMMecKMx nacrMu, 3tm KepaMMMecKMe (a6pa3MBHbie) MacTMMbi B3aMMOAeMCTByioT 
He co BceM noBepxHOCTbio ocHOBbt, TaK xax nacTb ee SKpaHnpyeTca 3aKpenMBiiiMMMC5i Ha HeM 
MeTan/iMMecKMMM HacrMuaMM. KpoMe Toro, pa3Mep KepaMMMecKMx (a6pa3MBHbix) MacTMU, onTMMa/ibHbiM 

AJIfl Cj)OpMMpOBaHMfl TOJ1LUM HOKpblTMM, OKa3blBaeTCfl HeOnTMMa/lbHblM A^« HOArOTOBKM noBepxHOCTM 

ocHOBbi. 3tm o6cTOflTe/ibCTBa He no3BonflK)T no/iyMMTb MaKCMMa/ibHO bo3MO>khom npoMHOCTM cuenneHMfl 
noxpbiTMfl c ochobom. fln« yBe/iMHeHMq nponnocTM CMenneHMfl Tpe6yeTca AonoriHMTe/ibHa« 



npeflBapm-e/ibHafl crpytfHO-a6pa3MBHafl noAroTOBKa noBepxHoc™ c ncnoxibaoBaHneM AononHyrrenbHoro 
o6opyAOBaHM«. B pe3ynbTaTe B03pacraK>T cyMMapHbie 3aTpaTbi Ha HaHeceHne noKpbrrofl. 
3aAaweM 3a5?BnfleMoro peweHMfl flBnaeTca yBenHMeHMe npoMHOcm cqen/ieHUfl c ochobom noKpbrrnw, 
nonyMaeMbix ra30AHHaMMMecKMM mctoaom, npn OAHOBpeMeHHOM yBennneHMM K03(t>c}>nMiieHTa 
ncnonb30BaHM^ nopoiuKOBoro MaTepnana w noBbimeHnn skohomhmhocth npoqecca b qenoM. 
riocraBneHHafl 3aAaMa AOCTMraeTC* Teiu, mto b M3BecTHOM cnoco6e HaneceHHH noKpbrrnw, 
BKJiK>HaK)U4eM HarpeB OKaToro B03Ayxa, noAany ero b cBepx3ByKOBoe conno m <}>opMnpoBaHMe b 3tom 
conne CBepx3ByKOBoro B03AywHoro noTOKa, noAany b stot noTOK nopoiuKOBoro MaTepwana, ycKopeHne 
3Toro nopoiuKOBoro MaTepwana b conne ynoMAHyrbiM cBepx3ByKOBbiM fiotokom m HanpaB/ieHne ero Ha 
noBepxHocrb o6pa6aTbiBaeMoro mnenwn, b CBepx3ByKOBOM noTOK B03Ayxa b conne noAaraT CHana/ia 
a6pa3MBHbiM nopoujKOBbiM MaTepnan, a 3aTeM nopoiUKOBbm MaTepwan, npeAHa3HaMeHHbi£i a^h 
c})opMMpoBaHM5i noKpbiTUP, npw 3TOM pa3Mep MacTnq a6pa3HBHoro nopoujKOBoro iwaTepnana cocraBnaeT 
30-300 MKM. 

B KanecxBe a6pa3MBHoro MaTepna/ia MoweT ncnonb30BaTbCfl okcma aniOMHHMfl, okcha KpeMHMfl win 

Kap6nA KpeMHMfl. 

B 3aBMCMMOCTM ot pa3Mepa m MaTepwana o6pa6aTbiBaeMOti A©Tann, a TaioKe ot Ha3HaHeHMfl noKpbiro^ 
HarpeB cxaToro B03Ayxa uenecoo6pa3HO ocymecTBnaTb ao TeMnepaTypw 200-800°C. 
Ann o6ecneMeHMH 3KonornMecKofi mwctotw cnoco6a HarpeB nenecoo6pa3HO ocymecTBnflTb 
s/ieicrpimecKUM HarpeBaTeneM. 

B 3aBncnMOCTM ot Tpe6yeMbtx cbomctb HaHocuMoro noKpbiTMfl b KaqecTBe nopoiuKa, M3 KOToporo 
4)opMnpyeTCfl noKpbiTue, qenecoo6pa3Ho ncnonb30BaTb MexaHUMecKyK) CMecb KepaMMMecKoro n 
MeTan/iimecKoro nopowKOB. 

B KaMecTBe MeTanniiMecKoro nopoiuKa Me/iecoo6pa3Ho ncno/ib30BaTb nopoiuKM, Mwiejomwe pa3wiep 
Macrwq 1-100 mkm. 

B KanecTBe xepaMimecKoro nopoiuKa Menecoo6pa3HO ncnonb30BaTb nopowKM, nMe»omne pa3Mep 

MaCTMU 1-100 MKM. 

flnfl ynpomeHMfl o6opyAOBaHM5i Menecoo6pa3HO 4>opMnpoBaTb cBepx3ByxoBOM noTOK b conne thkum 

o6pa30M, mto6u CTaTi/mecKoe AaB/ienne b HeM 6bmo 6bi MeHbiue aTMOCc^epHoro AaBneHHR 

Ot npoTOTMna 3aaBnaeMbi£i cnoco6 OTnunaeTCH TeM, mto b CBepx3ByK0B0fi B03AywHbM noTOK b conne 

noAaiOT CHanana a6pa3HBHbiw nopowKOBbiw MaTepuan c pa3MepoM nacTnu 30-300 mkm, a 3aTeM 

nopoiiiKOBbM MaTepnan, npeAHa3HaMeHHbiii Ana <$opMnpoBaHHH noKpbiTHfl. 

CymHOcrb 3a«BnfleMoro cnoco6a coctomt b cneAyioiueM. 

M3BecTHO, mto CTpyfiHO-a6pa3i/iBHaH noAroTOBKa noBepxHOcru ochobw m ee HarpeB noBbiLuaKrr 
npoMHOCTb cuennenun w Koac}x|MLiiieHT wcnonb30BaHHfl nopoiuKOBoro MaTepnana npw 
ra30AHHaMMMecKOM HaHeceHMM noKpbiTMM. 

ripn noAaMe a6pa3HBHoro nopoiuKOBoro MaTepwana Macrnqbi 3Toro MaTepnana, B3anMOAewcrByfl c 
o6pa6aTbiBaeMow noBepxHocTbio ochobw, npon3BOA«T oMwcrKy noBepxHocru ot OKMcnoB m Apyrwx 
3arp^3HeHHM, aKTMBupyioT noBepxHocrb ocHOBbi n 4)opMnpyK)T pa3BMTbiM MMKpopenbe4> noBepxHocru. 
OAHOBpeMeHHO noTOKOM HarpeToro B03Ayxa M3 conna ocyiAecTBn«eTCfl HarpeB noBepxHocru 
o6pa6aTbiBaeMOM AeTann HenocpeACTBeHHo b o6nacTM HanbineHMH noKpbiTMfl. Ilocne SToro b 
CBepx3ByKOBOii noTOK B03Ayxa b conne noAaeTC5i nopoujKOBbiii MaTepnan, npeAHa3HaMeHHbM 
c|)opMMpoBaHH« noKpbiTMfl. MacTnqbi 3Toro nopoujKOBoro MaTepnana, MMerainne BbicoKyK) CKopocrrb, 
yAapn»OTCfl 06 ocHOBy, MacrnMHO Ae(Jx>pMMpyK)TCfl m 3aKpenn«K)TCfl Ha noBepxHocrrii ochobw. ripn 3tom 

3TM MaCTMMbI B3aMMOAeMCTByK)T C P33BMTOM, aKTMBMpOBaHHOM M HarpeTOfi nOBepXHOCTbK), MTO 

cyiAecrrBeHHO yBenuMMBaeT npoMHOCTb cuenneHwa noKpbrrnfl c ochobom m yBenuMMBaeT K034)c{)Mi4MeHT 
ncnonb30BaHMfl nopoujKOBoro MaTepwana. nono>KMTenbHbiM 3C{)4)eKT AOcmraeTC^ 3a cMeTToro, mto 
CTaAMM noAroTOBKM noBepxHOCTM m co6cTBeHHO HaHeceHna noKpbiTMfi npaKTMMecKM He pa3AeneHbi no 
BpeMeHu, mto o6ecneMHBaeT coxpaHeHne bwcokom creneHu aKTMBaqnn m mmcto™ noBepxHocru, Ha 
KOTopyw HaHOCMTCfl noKpbiTwe. npn stom o6ecneMMBaeTCH onTMManbHbiw Macurra6 ujepoxoBaTocTM 
noBepxHocru. Ba>KH0 n to, mto o6pa6aTbiBaeMan A^Tanb He noABepraeTca 3HaMHTenbHOMy oGu^eMy 
HarpeBy, HarpeBaeTca rnaBHbiM o6pa30M noBepxHOCTb AeTann b tom o6nacTM, b kotopom Heo6xoAHMo 
HaHecTn noKpbrrne. KpoMe Toro, Ann o6enx crraAnvi HaHeceHUH noKpbiTvifl - noAroTOBKM noBepxHocru m 
co6cTBeHHO HaHeceHMfl noKpbiTvm, ncnonb3yeTC« oaho m to we o6opyAOBaHne, mto 3HaMMTenbH0 
yAeiueBnaeT m ycKopneT Becb npoLjecc. 

AHann3 cymecTByromwx b Hacrrofluiee BpeMfl ra30AMHaMMMecKnx cnoco6oB HaHeceHMf? noKpbrrnw 
noKa3an, mto Hen3BecrHbi cnoco6bi, KOTopwe 6w BioiraMann b ce6n CTaAM»o onTMManbHOM noAroTOBKn 
noBepxHocru m cTaAUK) HaHecenun noKpbn-wfl, ocymecTBnaeMbie c ncnonb30BaHneM oahoto m Toro >Ke 
TexHonorMMecKoro npoqecca m OAHoro m Toro >Ke o6opyAOBaHMfl. 

Ana npoqecca b uenoM OKa3anocb Ba>KHbiM wcnonb30BaTb a6pa3MBHbiM nopouJKOBbiw MaTepnan c 
onpeAeneHHbiM pa3MepoM Macrnq. npn pa3Mepe MacTnq 6onee 300 mkm ohh HeAOcraTOMHO ycKopflK)Tc« 

CBepX3ByKOBblM B03AyUJHblM nOTOKOM, yBenMMMBaeTCfl T3K>Ke BepORTHOCTb HX CTOnKHOBeHMfl CO 

crreHKaMM conna, npwBOAflLi4a« k topmokchhkd Macrnq m noBbiiueHHOMy n3HOcy conna. Bee sto 
npuBOAMT k CHwweHMK) 3C|)4)eicTMBH0CTii o6pa6oTKH noBepxHocru ocHOBbi v\ yBennMeHMK) Heo6xoAMMoro 



Arm o6pa6oTKM BpewieHM v\ KonvmecTBa nopoiuKOBoro MaTepnana. A^a HacTHU a6pa3MBHoro 
nopowKOBoro MaTepnana, MMejomux pa3Mep MeHee 30 mkm, BcneflCTBue nx He6onbwofi Maccbi 
3aTpyAHfleTC« onwcTKa noBepxHocm ochobw ot nnoTHbix okmcjiob m 3arp«3HeHHM, Kpowie Toro, 
nonynaeMbiw Manwfi M3cujTa6 wepoxoBaTOCTM noBepxHocrw ochobw He o6ecneMHBaeT MaKCHManbHoro 
yBennMeHMfl npoMHOCTM cuenneHHfl noKpw™* c ochobom. 

CnocoG wio>KeT 6biTb ocymecrBneH, HanpwMep, c noMombK) o6opyAOBaHna Tuna "AHMET", 
pa3pa6oTaHHoro m M3roTaBJiiiBaeMoro 06hmhckmm qempoM nopoiuKOBoro HanwneHH*. CxeMa 
o6opyAOBaHMfl npuBeAeHa Ha nepTewe. 

ycTpowcTBo coAep>KMT HarpeBaTenb ©KaToro B03Ayxa 1, bwxoa KOToporo coeAHHeH co CBepx3ByKOBWM 
connoM 2, ABa nopoiuKOBbix nmarena 3h4m KOMMympyiomee ycTpotfCTBO 5, o6ecneMMBa»omee 
nooMepeAHoe coeAMHenwe BbixoAOB nopotuKOBWX nuTaienew c 3axpiiTi/wecKoft nacrrbK) 6 conns. 3to 
o6opyAOBaHne 6wno ncno/ib30BaHO bo Bcex npniviepax KOHKpeTHOM peaxiM3aMMH cnoco6a. ripn 3tom b 
CBepx3ByKOBOM B03AyiiiHOM noTOKe b conne b Mecre bboab nopoujKa b conno noAAepwwBanocb 
CTaTunecKoe AaBneHwe 0,8-0,9 aTM. 

npMMepbl KOHKpeTHOrO HCnOJlb30BaHM51. 

npMMep 1. 

HaHOCM/iocb anroMiiHMM-MMHKOBoe noKpwTwe to/ilamhom 200-400 mkm Ha nyryHHyio ocHOBy. Ha craAMM 
noArcrroBKH noBepxHocru wcnonb30Bancji a6pa3HBHbm nopouiKOBwii MaTepnan M3 okchas anroMMHMfl 
(KopyHAa) c pa3MepoM nacTnq 150-200 mkm. Ilocne ero noAanvi b con/io BM3yanbHO Ha6niOAanacb 

OHMCTKa nOBepXHOCTM OT OKCMAHOM n/ieHKM M nOflBJieHMe lUepOXOBaTOCTM nOBepXHOCTM OCHOBbl. 

nopoujKOBbiM Maiepnan, npeAHa3HaMeHHbm Arm $opMnpoBaHUfl noKpbrrn^, coAepwan nopoujOK 
anroMMHUfl c pa3MepoM MacTnq 1-50 mkm, nopouiOK qnHKa c pa3MepoM MacrruM 1-100 mkm h nopoujOK 
Kap6nAa KpeMHMfl c pa3MepoM hsctmm 1-63 mkm. CwaTbitf B03Ayx nepeA noAawefi b CBepx3ByKOBoe 
conno Harpesancfl ao TeMnepaTypw 300°C. 

npOHHOCTb CMenneHMw noKpwTMfl c ochobom OKa3anacb paBHofi 4,5 Mlla, TorAa KaK npn npoBeAeHHofi 
Ana cpaBHeHMfl npeABapnTe/ibHOM craHAapTHofi necKOcrpyfiHOW o6pa6oTKe noBepxnoc™ - 3,5 Mlla. 
ripuMep 2. 

HaHOCM/iocb ariK)MMHi/ieBoe noKpwTHe tojilumhom 50-100 mkm Ha cranbHyio ocHOBy. Una noAroTOBKw 
noBepxHocru ncnoJib30Ba/icfl a6pa3MBHbiM nopowKOBww MaTepwan m Kap6nAa KpeMHwa c pa3MepoM 
MacTMM 150-200 mkm. flna HaHeceHHfl noKpwTMfl wcnonb30Banacb cMecb nopouiKa sniOMHHMH c 
pa3MepoM HacTMM 1-20 mkm h nopoujKa Kap6iiAa KpeMHHfl c pa3MepoM Macrrnu 1-40 mkm. CwaTwii 
B03Ayx nepeA noAanew b cBepx3ByKOBoe conno HarpeBanca ao TeMnepaTypw 500°C. Koac^cfjuqueHT 
none3Horo ncnonb30BaHna nopoiuKOBoro MaTepwa/ia cocTaBwn 25%, TorAa KaK npn HaHeceHMM 
noKpbiTna 6e3 craAnn noAroTOBKM noBepxHocTM, to ecrrb 6e3 npeABapnTe/ibHoro HarpeBa ochobw, 
K034>c{)Mi4MeHT nojie3Horo wcnonb30BaHWfl cocT3Bnn 18%. 
PIpuMep 3. 

3aflB/ifleMbiM cnoco6oM Ha cranbHyK) ocHOBy HaHOcunocb amoMMHUM-quHKOBoe noKpbiTue tojiiumhom 
100-200 mkm. C>KaTbiM B03Ayx nepeA noAaMew b CBepx3ByKOBoe conno HarpeBanc* ao TeMnepaTypw 
400°C. flrtfl HaHeceHn« noKpbrrna Mcno/ib30Ba/iacb MexaHnnecKafl CMecb nopoujKOB c pa3MepaMM 
MacTMu: anioMMHMfl 1-50 mkm, limhk3 1-45 mkm m KopyHAa 1-40 mkm. flnn noAroTOBKM noBepxHocru 
ncnonb30Bancfl a6pa3MBHbM nopoujKOBbift MaTepnan m okcma3 a/iK)MMHH» c pa3HbiMn pa3MepaMn 
HacTMM. npoHHOCTb cqenneHMH c ochobom OKa3anacb cneaymixew: npn pa3Mepe MacTMq a6pa3MBHoro 
nopoiuKOBoro MaTepwana 30-63 mkm - 4 Mfla, npn pa3Mepe MacniM a6pa3MBHoro nopoiuKOBoro 
MaTepnana 150-200 mkm - 5 Mlla, npw pa3Mepe MacruM a6pa3MBHoro nopoiuKOBoro MaTepnana 200-300 
mkm - 4,5 Mlla. Bmaho, hto HannyMLUMM pe3ynbTaT AOCTuraeTCfl npn pa3Mepe m3Ctml4 a6pa3HBHoro 
nopoiuKOBoro MaTepna/ia 30-300 mkm. 

npkiBeAeHHbie Bbioie npuMepw KOHKpeTHoro i4cnoxib30BaHii» noKa3ann, mto npn peajinsaqnM 
3aflBn«eMoro cnoco6a nony^aK)TC« noKpbrrnfl, OTXiMMaroiAMecfl yBennMeHHOw npoMHocTbK) CLienneHna c 
ocHOBOti m noBbiujeHHbiM KOScficfiMUMeHTOM ncno/ib30BaHHfl nopoiuKOBoro MaTepnana. 
B KaMecTBe a6pa3MBHoro nopoiuKOBoro MaTepnana Menecoo6pa3HO ncno/ib30BaTb TBepAbie okchaw v\nv\ 
KapGuAbi, Hanpuwep okcma aniOMviHMfl, okcha KpeMHwa mjih Kap6nA KpewHua. 

B 33 BMCMMOCTM OT p33Mep3 M M3TepM3X13 06pa6aTblBaeMOM ASTa/lH, a TaiOKe OT COCTaBa H Ha3HaMeHMfl 

noKpbiTMA HarpeB OKaToro B03Ayxa ue/iecoo6pa3Ho ocymecTBJiflTb ao TeMnepaTypw 200-800°C. flpn 
TeMnepaType Hwwe 200°C 3HaHHTe/ibH0 yMeHbinaeTCfl K03cJ)(J)Mi4MeHT ncnorib30BaHMfl nopoiuKOBoro 
MaTepwana, npeAHa3HaMeHHoro AJi« cJ)opMnpoBaHnn noKpwTMfl, w s^eKriiBHOCTb npouecca b qenoM. 
ripn TeMnepaTypax Bbiiue 800°C 3HaHMTenbHO yBennnnBaeTCH Bepo«THocTb HannnaHM^ nopoujKOBoro 
MSTepusns H3 BHyrpeHHue ere h km conna. 3HaMvrrenbHO B03pacT3eT, TaiOKe, TepMimecKoe B03AertCTBue 
Ha ocHOBy m cTeneHb OKncneHM« ee noBepxHocru. KpoMe Toro, Ana HarpeBa noTOKa cxaToro B03Ayxa ao 
6onee bwcokmx TeMnepsTyp aneicrpuMecKUM HarpeB TexHUMecKM cno>KHO ocymecTBUM. 
Ann o6ecneMeHMfl 3KonorimecKOM mmctotw npoqecca HaHeceHMfl noKpbrrMM HarpeB OKaToro B03Ayxa 
qenecoo6p33HO ocymecTBnaTb aneiapunecKUM HsrpeBaTeneM. 

B 3aBncnMOCTM 0TTpe6yeMwx cbomctb HaHocuMoro noKpbrrnfl b KanecrBe nopoiuKOBoro MaTepwana, 
npeAH33H3MeHHoro j\na (fcopMwpoBaHH* noKpwTMfl, uenecoo6pa3HO ncnonb30B3Tb MexaHnnecKyio 



ciuecb KepaMnwecKoro m MeTannnwecKoro nopowKOB. B wacrmocTii, nanmwe b hopolukobom MaTepua/ie 
Hap^Ay c MeTannnHecKHMH, TaKwe, m MacruM KepaMUKn ywieHbiijaeT nopucrocrb noKpbmw m 
yBe/iMMUBaeT npoMHocrb noKpbrruM Ha pa3pbiB. 

B KanecTBe KepaMnnecKoro nopotuKa b cocrraBe nopoujKOBoro MaTepnana, npeAHa3HaHeHHoro a^a 
cfcopMwpoBaHMH noKpbiTMfl, uenecoo6pa3HO ucno/ib30BaTb nopoiuKM, v\Me\ou\we pa3Mep MacruM 1-100 
mkm. MacTnubi c pa3MepoM 6o/iee 100 mkm npon3BOA*T 3HaHHTenbHbiw a6pa3MBHbiM ac^^eicr n CHM>KaK)T 
KoactxfMMMeHT Mcnonb30BaHn« nopouuKOBoro MaTepnana, cpe3aa Macrb 3aKpennBwwxcfl MeTan/iMMecKux 
HacTMq. MacTnqbi, nMetomne pa3Mep MeHee 1 mkm, nerno TopM03*TCfl b cnoe 33TOpMO>KeHHoro B03Ayxa 
nepeA ochobom m He B3awM0AeficTByK)T c ochobom win noKpbrrweM. 

B KanecTBe MeTa/mnMecKoro nopoujKa b cocrraBe nopoujKOBoro MaTepnana, npeAHa3HaneHHoro Ana 
4)opMnpoBaHHH noKpbiTMH, uenecoo6pa3HO ncnonb30BaTb nopoLUKM, MMe»omne pa3Mep HacTnq 1-100 
mkm. MacrnMbi c pa3MepoM donee 100 mkm He ycKopfliOTCfl b conne ao BbicoKoti CKopocm, a nacrviMbi c 
pa3MepoM MeHee 1 mkm nerKO TopM03jrrcfl b cnoe 33TopMO>KeHHoro B03Ayxa nepeA ochoboA. B o6omx 
cnynaax 3HaHMTenbHO yMeHbwaeTca KoacJ)4)MLineHT ncnonb30BaHWfl nopoujKOBoro MaTepwana. 
flnfl Toro mo6bi ynpocrnTb o6opyAOBanne h BbinonHWTb ycrpowcTBO noAawii nopoujKOBoro MaTepnana b 
CBepx3ByKOBOM noTOK b conne HerepMemnHbiM, Menecoo6pa3HO cc{)opMMpoBaTb cBepx3ByKOBOM noTOK b 
conne TaKHM o6pa30M, MTo6bi craTMHecKoe AaBneHne b HeM b Mecrre noAanw nopoujKOBoro MaTepwa/ia 
6bino 6bi MeHbiue aTMoccpepHoro AaBneHM*. 

OOPMYJIA M30EPETEHMA 



1 . Cnoco6 HaHeceHMfl noKpbiTMfl, BKnK>HaK)mwfi HarpeB OKaToro B03Ayxa, noAawy ero b CBepx3ByKOBoe 
conno, c}>opMwpoBaHMe b conne CBepx3ByKOBoro B03AyuJHoro noTOKa, noAany b noroK nopoujKOBoro 
MaTepnana, npeAHa3HaseHHoro aji« HaHeceHHH noKpbi™*, ycKopeHwe nopoujKOBoro MaTepnana b 
conne CBepx3ByKOBbiM noTOKOM w HanpaBneHne ero Ha noBepxHOCTb o6pa6aTbiBaeMoro M3Aennfl, 
OTnuMajoiuMMCH TeM, mto CHaMana b CBepx3ByKOBofi noTOK B03Ayxa noAawT a6pa3MBHbiM nopowKOBbiw 
MaTepwan, ycKopflKrr ero b conne CBepx3ByKOBbiM noTOKOM m HanpaBnaiOT Ha noBepxHocrb 
o6pa6aTbiBaeMoro H3Aenna, npuweM pa3Mepbi Macrnu a6pa3HBHoro nopoujKOBoro MaTepnana 
cocTaBnflK)T 30-300 mkm. 

2. Cnoco6 no n. 1, OTnHMaiomnMca TeM, mto b KanecrBe a6pa3MBHoro nopoujKOBoro MaTepnana 
ncnonb3yK)T okcma anK>MMHHfl, n/nnn okcma KpeMHua, m/wim Kap6nA KpeMHMfl. 

3. Cnoco6 no n. 1, OTnwHajoinniiCH TeM, wto OKaTbifi B03Ayx HarpeBaiOT ao TeMnepaTypw 200-800°C. 

4. Cnoco6 no n. 3, oTnma\oix\mca TeM, hto HarpeB OKaToro B03Ayxa ocymecTBnflKrr aneicrpunecKUM 
HarpeBaTeneM. 

5. Cnoco6 no n.1 , oTntmaiomMtica TeM, mto b KanecrBe nopoujKa, npeAHa3HaMeHHoro aha 
4>opMMpoBaHMfl noKpbiTHH, ncnonb3yK)T MexaHMMecKyK) cMecb KepaMi/mecKoro m MeTannnnecKoro 
nopoLUKOB. 

6. Cnoco6 no n.5, OTnuHaioiAMMCfl TeM, hto b KanecrBe MeTannwMecKoro nopoujKa wcnonb3yK>T nopowKM, 
HMeKHAMe pa3Mep nacTMU 1-100 mkm. 

7. Cnoco6 no n.5, OTnimaiomwiiCfl TeM, mto b KaMecTBe KepaMMMecKoro nopoujKa ncnonb3yK)T nopoiuKM, 
nMeHDLnne pa3Mep nacTiiu 1-100 mkm. 

8. Cnoco6 no n.1 , OTnuHaiouunMCfl TeM, mto b conne 4)opMnpyK>T CBepx3ByKOBOM B03AyuiHbiM noTOK co 
craTWHecKMM AaBneHneM MeHbiue aTMOCc})epHoro AaBneHMfl. 
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